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L W :W tn i -fT oT Wi laj 

[W^JI 1 1 

zn^Mj-<^m<^mm^^^Bnm<^±.izmm^ nxmt^^mmitfifiiii-hmf^^nrz^mm 

t 

m^m 1 mm<^m^^mmmizis\,^x . 

mm^mmit^it. iwm^ n rzmm.it ^\z ^ *) ^mi-ij^^it-t h 

2 %^m<r)m^9^n.mm.\zis\^i: . 

[I»^JM4 1 

ii5i^Ji 1 -^3 <7)v^-f n^j- 1 i^\z%^m<^m=f^m.m'^\zis\^x. 
iz^WL^firzm^co'^f^^B'nt . 

Ilfj^Jl 5 ] 

HuiBSgpiiii. Huiemi^w. B0iem2^w. ;5:^i&^)t>-'bfii^$ ^^^w^^m.^ 
\mm^ 6 ] 



flu 0u az: H$c lUT/j ^ irc*. x hu wx to bh til ci u v * w c -a. -msx c v ^ j -/r Rit to in o 

m^ji 9 1 

im^m 1 0 ] 
im^m 1 1 1 

HUie#B^S)lli. ^ift+t**3b-^i«fi5^$ tl/::t<?>T*>€> C ^!^i^i:-t-5m^ :5^il1i3t. 

immn i 21 

Huiei^B^BHiitt, #a^st*^flg<?)af ti/i^coT-^fc-s c t-^m'^t-t^ 
m^m 1 3] 

mmmi 2mwi<7^mm<r>mj-^mm'M\zis\,^x. 
im^m 1 4 1 

^m<7^±\z^^^B'S.^m<^^^^BWmi}^mm.$iirzV<mt-t 1 i^gt . 
m^mmit^t-^mii^^ iirz^mmtj^mfi^^ titzV^mt-t 3 xn t . 

1 t m 2 t h^hmt^^ tifz 9 -Y V V \z'^<T>'^ -f x^Ep^n LTHuifi^ 1 7- ^ 

HU ICS *x tt pff Sia ^ ic ;/]n m ^ ti ^fli i: i- ^ 



I w Art tn i /i^uj w 

[ 0 0 0 1 1 

[ 0 0 0 2 1 

t $ tlT ^ , 
[ 0 0 0 3 1 

'i^^. >t'ncii. < fflv^ to tiT § -e<:7>4'^^ 1 o i: LT . DRAM 

(Dynamic Random Access Memory) 6*12: < f$ ffl ^ tlT -2> , D R AM<?) ^titietllfe^ (lU 
T. > t -fe^u t ) T-li. 1 fllI<7)S^#« i: 1 ilI<20M0 S F E T (Metal-oxide-semi 
conductor field effect transistor) ii^^^j:*). ^ ti/i > t M -b <?)S?SS»tcS 

z.^nrz-mn<^^mizMJZ-t ^mj£^ . \^ v v ^^h-hnm^m-^ji^i^ 9 Ji-a^co r i J ^-s 
vMj roj t Lxu*) ih-f z tx' . ifi'it^ tiTv^^ 9tm^iii-t u¥nn:$cm i . 2 

[ 0 0 0 4 1 

mn^fifzmmij'm^^nxL^^ . my^^^x-ht. DRAMajs^-ttio^ ^ 

^/z. < ^ "bnTv^ S i: 7 ic. DRAMT-IJ. t'- ? ^ H If » § jA t? 7 U «y i> ^ 
[ 0 0 0 5 1 

mm-^m^x ^j^f - 9 i3^m^L^j:\^mmx'3h^^m^^<^ ^ ^ ^) t lxh. r om CRe 

ad only Memory) J: < ^ tlT S 6*. 15^ ^ tlT S ^— 5^ <;>v^i-^lgM)b*^ar|g 
X3h^o ^fz. »§lll^5rfi6^r^»^'l4iO >t'Ji:LT. EEPROM (Electrically 
erasable programmable read only memory) ^ ffl "7 7 >v >- ^ > ^: 'J (Flash memory) 
ij'^^^tiTv^^ (ifffl^^fi^ 1 . fF^i^ 2 #H3) , 7 7 -y ^ > t -Mi. ^fflfiQ^:^ 

[ 0 0 0 6 1 

fX:^fi^ 7 7 «y > 'J <;> > t -b ^ni . M o S F E T c7> r- h mffigp**, ftijpr- 
h«® tv^^Sr- smS^*Lfz^lR<7>JB!b-<b^r^ 7. 5^ «v r- h (Stack gate) m^t 
>5r o Tv^ 7 7 V X - > ^: 'J T-li. v^jg V- h icgft ^ ti/im?^<?>«lc J: ») . MO SF 

[ 0 0 0 7 1 

mmizmmn-^BUmLXF -N (Fowler-Nordhelm) h y ^ Mxltf^ m^t Z t X . ^i|t# 

^ti^. T='- 5^ <;>>^^ii . Y- h m.umizmi3\^<r>mnn-^B\im-t i z tx . v^jtr-h 

[ 0 0 0 8 1 

7^>yxa.>qE'JiJ. DRAM<50J;7'5:'J7U>y^^|^f^ij*:f:^;5rjxffi. F-Nh>^'- 
^l-^aai^fflv^ . D R AMlClf^T 9 <7>mB 3^^RumHzW-t ^mmijH-frz 



c_ X / I' TOi^ n* «- 3^ lu y o J.- ^ Ter i;^ x_ uij tot w- <r> o T± ipg c '« t k V ' -o c. V w 

^ o 

[ 0 0 0 9 1 

v^fc^l^m^ (WTs FeRAM (Ferroelectric RAM) !^8i'l4#<50 ^^iftjt 

^fflv^f-^^Sk'tef^ >^'J (tiT. MRAMCMagnetoresist RAM) i: 7 ) ^: ir)b*Yie ^ 

iti!ac7)^ii^ft?v*T'#ntt. ^mm > ^ ^ itt- ^ < a -v <?> d r a m ^ m s 

[0010] 

^fkmm^izit. Wkitm^i^mmi^ c^mm^-fp ^ V ^t'i\i^\titi^) t^-j^-yfbe 

(PVDF) icn^^ tis J: 7 ^rM^^^i^m^*:. B aMg F 4^ ir<;)7 «v-fbi|^ 
(7yz2 ly y t ;^ - ^> 3 y (.^^ff^fli) ?^<t:^^ii|^ t -5 (IS 4^ ^0 :^ ^ M IhI ^ ^ -^X . 

mjxM,i}^mt -So 

[001 11 

Wt^t^^mmi^lt. BaTiOs- PbTi03'5:ircO'^n^;?.^-fh (Perovski te 
). LiNbOs. LiTa03^ir<;>jg^;u>^^ h ^jt ( Ps eudo-i Iraen i t e) . P b N 

bsOg. Ba2NaNb50i5=5:ir<^5'>rx^> . -/n>X (TB) Ifit ( Tumg s t en-b r 0 
nze) . SrBi2Ta209. Bi4Ti 3 O 1 2 'Sr <^ e 7. v 7. H ^^^jg (Bismuth layer-st 
ructure f e r r 0 e 1 e c t r i c. BLSF ) La2Ti20J'5^ir60^^M^^' arlijlt (Pyrochlore 
) lz^m^fi:s>o 
[00121 

t fz. M^T^^I^Mi^it. * -7 -v fbtr^ >; t'> ( P V D F ) -^ithib. y v it^ — 'J ^ 
> (PDV) i:H7 -y U >c;^±km^^*<7)P (VDF/TrEF) ^5: )b* *) . 

fzy^^o 

[00131 

C\:ir. '<a:fx;^'fh ^^^^m# t vS; ) -^cfT^Pb (Zr. Ti) 03(PZT) 
[00141 

V ai^^iSm^^ (BLSF) t^^m ii^tiTv^^, Lfc-L. ift^^lilM^P^lc it-^^^ 

[0015] 

77>yi-^>t';<7>f^*5')i:LTlB^$ti^FeRAMtctt. ±lc. X5' yi'^i:FE 
TMlc^i-m^tl^o X5'-vi7Sa. 1 h ^>i>*^$' 1 9MF e RAMir'tnfliti 

. C c^^3fl)b- EI 1 3 ic^-r ck 7 * ^ ^ ^N'i^ 5^ St t . ■r?' u — IB! ^ •\' 

^N-v- ^'^tf jfe^iadj^i:' .N-^ -d4;<50/j*^^. t . ^ 5^ -y ^ M . 11-7 

5^^? e R AMib*3b^, 
[0016] 

El 3 ic^-t X 9 -y i7S<^F e R AMli. ^mi^^m 1 3 0 1 ^o±JC. V - X 1 3 0 2 

. HU'f>i 3 0 3. i^^mmi 2 0 4-^^Lxm-f^nrzY-hmmi 3 0 s ^ *) 



1 1 . ^kmmi^ti-h^j: ^mm^m 1312. Jigp«ffi 1 3 1 s ii-h-^jih^^ ^<'> 9 tj^mm 

L T -5 , m 1 3 <r>mX'lt. V - 1 3 0 6 ic J: 0 iifii?- ^ ^n* 5^ y - 7. l 3 0 2 

}f «SS L T S . ^fz. K U 1 3 0 3 a H U ^ > MfiB 1 3 0 7 !b»Jgi^ L . mrtif i)^ 

I 0 0 1 7 1 

^ ( ^ ^ 1 3 2 1 ) ic rtti ^ mrt tLT^tti-t^ztT-. rij^b-svMiroj.^^ 

[00181 

±a!tfcX5'-y ^MF eRAMlcitL. FET^F eRAMti. YK^fK^mi F e RA 
MtLTKB^^tlTv^^, FETmFeRAMli. lh7>s^-x5'MFeRAMi:^Q!^lJ 

*i. z<7)mmij^^. MO SF ET <^Y- \^ mmt ^ ^ ^ji^i^coY- h mmm<^nt? \z 

^^Mi^B'^MM.LrzMF S (Metal-ferroelectric-semiconductor) mF e RAM. M 
O SF ET<7)r- Hmffi^±lcgi^m#fli^gegL^cMF MI S (Metal-ferroelectric- 
metal-insulator-seraiconductor) MF eRAM^ ^ tcM O S F E T <?> r— h i: r 
- h ^ife^M<7>P^lc^im«#^^@eg L fcEI 1 4lc5i^-tJ:7>&MF I S (Metal-ierroeiect 
ric-insulator-semiconductor) MF eRAM>5:i:<^l K7>x:^5'MF e R AM<)»*>-5 

[0019] 

EI 1 4 IC^-tMF I STtt. 14 0 1 60±lC. V-7.1402. HU^>1 

403^ffii.. >^icieiE$n/!:r- h i^mm i 4 o 4 <?)±ic. ^^^m^*: 

=s:^^m#;s 1 4 0 5 ^flm;c . mm^M i4 0b<^±.\zY-h nm 1 4 0 6 ^li;e. § 

, V - X 1 4 0 2 tcii V - 1 4 0 7^<lVLTV- ^MBE )b»EP ^ ti . U > 1 4 

0 3 tcii K U ymm 1 4 0 8 ^ <(V L xm^H- L T , 
[ 0 0 2 0 ] 

zn^<7)F eRAM\t. MOSF ET<r>mf?\ziiikmni¥<r>^m'kmm ^ -ii fz ^ <n X' 3h *) 

. ^m<7>^miz J: ») . Y-h m.mm 1404 ii.T<?)^3|t#^ffltc ^ ^ 1 4 2 1 t^mif^ 
mrLfi^gg^ix *) X m^fi^^-T^i^- ^ ^uft^^o ri j *>-5vMi roj i:LTix») m-trnm-^ 

Jf o T ^ , 
[ 0 0 2 1 ] 

FET^F eRAMT-ii. Wi^mmt-^. "f- 9 m^in L X ^ . ^^mm¥<7)^m 

^1 h 7 y i^' 7.9 I ^ ^r ^^^> 9mF e R A M iclf^T ^ /Jx 5 < X B h z ii . 

mmnit\z^mx3h^^^m-^n-:>o LA-L'Sr^^'b. ^^ica. 1 h 7 > X 5'mF e R A 

M<7>7 -t^MF is^FeRAM (014) T'tt. ^mmwm t ^mi^<^miz Y- \^mmm 

[ 0 0 2 2] 

mm<7)±.\z. ^mn^twi\^^^w-:>mffan^j:mmm,i^^ii^m't^ztizi5:^. tz^t^ 

. 'mzmm't^siw<7>ii^m^'ft.^my'^xii. ^mm±.izmm\^'\i<^^mm¥'^mfi^^ z 
ttmLij^-^fzo z<7^rzdb. vtMtt'irxi^m^ iirzMF I smF e RAMii. u^mmw- 

^'^^<7>}L\zmf^'t ^m.mm<r>^o%t^^v\^m^. mm-\z^ m - ^nrnzi: ox 

. ^mn.ii^<n ^mm.h^ ^ ^icfficTUXL*-?, znh<r>tzib\z. ^^^coMF I SMF e R 
AMlciJV^Tti. ^) tLX<r>m^<r>^- 9 m^M^ (.7^-9^^) 1 0 Bnm\zm 



[ 0 0 2 3 1 

t Z^i^. MFMISSFeRAMlcfcu-rii. I^^B<r>^m'mm (P t r R u O2 
^5: <r> ±izmSimm,i^^mfi^X' B ^ fzHb . MF I SMF e RAMmm<^^ 7 iclfe 

[ 0 0 2 4 ] 

MF SMF e R AM7?«. ^4i^4^_h<7)^^^^'£^^ t L 'Srv^ rcy>lc. m^^lz^ 

# t cT^^ffllC^fb^ (#ffl^fb^) i?*ff^fi^5tlT L^o/cii^. MF ISMFeRAMt 
[ 0 0 2 5 ] 

^mmitmt^mm.^fi^j: KX'h. nmizxmmiiL^^<mfi^Lrzm^. m^mn<^m^ 

[ 0 0 2 6 ] 

X'izn <r •^j:mfi^mm]kum <r <7)wmmii^i5mtm^'hiix\^ mx.it. ^/>vy>v (soi- 

gel) 'AhM^^mW^^m (Metal-organic depos i t i on. MOD) ^ #t?<l:<¥^>S5fetflfi^a (Che 
mical solution de po s i t i on. CSD) . * tH^W fl:<^Mfflitf«^6 ( Me t a 1 -0 r g an i c chemical 
vapor deposition. MOCVDX liMOVPE) . ^n' ;u ;^ • u — — • ■f'^-x i>* >- a > ( Pu 1 se 1 aser de 
DOS i t i on, PLD) . 'J^-f*: 5 X h fb^ttfivi (Liquid source misted chemical deposition. L 
SMCD) . ^M'f^SllttlivS (Electro-phoretic depos i t i on. EPD) . ^Ml x <7 5^ >; > 

( r [-sputter ing. R F ^ >y 5' v r h a > x ^n- 5' i: ^ .Si ) . E C R X 
•V 5' >S (Electron cyclotron resonance sputtering) 55: !b*# l-f ti -5 , 

[ 0 0 2 7 ] 

:ztih<r)^m'H'(k<ry 7 ■»E)±9fE t o X IJ. r ^1. ^S^MO D vS i: of iftiS C S 

[ 0 0 2 8] 

o S . C S D^axtt . 5 -tJ: ^ tzify<r>-'^i^-^^^mn.^m.<^^ ^ ';-aSJ:*)^M<^ 
[ 0 0 2 9 1 

•7 u --^-^Sr ir<7>^^;^'5r U - ^^n-T:%,mn.^mVc<r> 5^ - V -v h ^ x ^n- v 5^ f -S 3 i: T . ^ 

^'-r-y Hffll^lcfcuT U --^)t)^HStt ^ ti^§|5^<?>®ftli^^^lC/jN$ < . /J^^ 'SrH^ttSij^ 
^ ^^N- «y 5^ $ nT#tj|i&$ tL^/H*^lc::^§ ^^-i-lli i: ^ , c ic P L D v£T- li . 



i \J V O KJ i 

^6*^5: ^ tiTv^^ . Lij-L^6«'b. MocvDvSij. ^m^m'^m.n h \^X h tz^ . 

m^\z^^m.=f'^^^W.Tt^nm^ ^ z t \z ^^'i^-^t}^±B 'SrIiM i: ^ o T v^^, ^ . 
[ 0 0 3 1 1 

[ 0 0 3 2 ] 

^^mm^-kmii^Lrzm^. mmxizmfi^^nrz^um'mi^m^<7>mmi}^yL^izu •) jA^ni* 

[ 0 0 3 3 ] 

litis ^nfamJiic J: ») . ^p^<^ ±.izmfi^Lrz^^Mmi^m<^m'M.^&^m't ^'Z^^t^^h-^ fzo 

m<r>n'K\z J: oTlJ. T'^- 'J > r3i(LlI^^f-7 c h ^cv^iS^^^bo /zo 

[ 0 0 3 4 ] 

^fc. ^ ^«:7>^p° M:^ec#-t -S^^VS i: LT . n=f-^ -fi'ohn^itDg (ECR) 

flxicFsttL. nn\z. 9 V V hmtrs^\zmm'&.x\tn<r^m.m.nm-kt\\m\. . xieEc 

R T- ^± ^ ^ tz-^ =7 m,^ <r> Mir 9 - Y V V \zn\ % )^ ^'§s^^ -^X x j< v 9 y r 
L. m-kmW.\zm%^ ^^Y. C R X'^v 5''S<)**>-5, 
[ 0 0 3 5 ] 

|^fe*(;> x^N- >y 0. 1 P a ^^ff :':]T"5:v^ t ^^'Sr ^ XviJIfcb 

ti^v^<^lCxtL. ECRx^N--v57viT'tt. ^S'5rECR-/7Xvi)*0. 0 1Pa^<?>H:'3 
T'li'bnSiffigC^^o, ^fc. E C R -v 5^ vS li. ^Ml J^X li^ ^TXtiTLMmH ic J: •) . 
E C R IC J: ^^\^fzn.=i--^ 9 - Y V V\z^XXX*^v 9 ') y cr-^'iy^ fz^. J£ t) T- 

[ 0 0 3 6 ] 

E c R X >v 9'Ax\t. mm\zE c K-^ ^ x-?m.t x^< V 9 ^ntz m-h^^^m ^n^. 

E C R ^ 7 X-^m,^<r) Mry\t. ^i(Sk^lc =);») 1 0 eW h^h'^l 0 e V <r> :sl ^-^ >v ^ --^ 
LTv^Sf-a^. SflxlciJa-t-S :r>c;) ^i-^m^-S^t;'^^ < gXtlSo fife o ECR 



[ 0 0 3 7 ] 

fF^ffi^S^. #!tfl^:i:l^5 tlfav^o $^IC. E C R -v fli<?)tt»ilJ$ 

)b*lt$5fl5$^ LT § f-a6. r- h ^g^^:5r irc^ffia^T^v^fli^ . ^ if <50 §ij il =); < ff^ fi^ 
-Sc^tcii LTV^-I, o E C R -V Lrc^<50^fflt 7 ^ o X a. W.=f-^'r 

[ 0 0 3 81 

E C R ^^N- V 9 '(ii-^Wi\^rz%mn.iif-Wk<r>i^Pi\Z-r>\^X^^-^ < tlTv^-&, mx. 

mn.w<^mm.\z-^\^xm^\^x\^^o ^tz. ^irffp^i^? tmj. b a 2n a n i 50 i5<?)«i 

iSlc ov^Til^ LT v> -5 o ^ 'btc. #!ff fP^^Ci^J 8 T-li. B i 4T i 3O 1 S^i jh ic o T i5 
[ 0 0 3 9 1 

Ljb-L^r6*'b. !^&*T-li. E C R X^N- 'V t . 5fe A -b IJtt* X ^n- «y 5^ t iBl 

If <?>:^>J i: tTiS;irc©?Sac J: ») ^ff^]giRL . ^ 'Sr L J: 7 i: 

LTv^fco Z(Tyrz!!b. ''^mxit. E C R X >y 5' vS^ffl v^T LT ^ . F 

eRAMtciifflT-t -2. A«f ^^ig^«'l4^^-t C ^ jb* T- S 'Sr Jb- o o 
[ 0 0 4 0 1 

iKfb^ -yr-g) ^ ^'i-^ff^^-t-S ) 55rir<?)5ftmrcck ») >t ^^3^^ -if <?> T- li ^Sr < . H 
1 5 ic^-t J: ^ ic. 15 0 1 <r> iLmzm.nr^Wi.L tz^^mnwm l 5 0 2<r>^tK 

) , ^^mni^m 1502 <^^tn.\i.<r>%m\t. m.m 1503 tmm. 1504 t<r>m\znw.'k 

EP^n-t S c h xn 7 . 
[ 0 0 4 1 1 

[i^fP^S^ ll!tt^¥8-03 1 960^i>^J 
[JT^I^lS:!^ 2 1 nm-^ 2 8 1 4 4 1 6 -^£^^5 
[itffP^iJtSl m^m 2 7 7 9 9 9 7 ^4>i5 
[iNffP^i^4 1 nm'f 10-152397-¥1>« 
[^Nfl^^i^ 5 1 1 0 - 1 5 2 3 9 8 ^l>i3 

[iff fF^»i 6 1 7 - 2 6 3 6 4 6 -^^jffi 

[!^¥F:S:i^ 7 1 JNfW 2003-7791 l^i>i3 

-i . 1 9 8 1 (S. M. Sze. "Physics ol Semiconductor De v i c e $ " . J ohn Wiley 

and Sons. Inc.) 

mnv^iiim 2 1 n-nm±mm. mmmi^. 73^. ^9-^. H1166.2004 

[#!fffF^i^4i nmm~n^. mj^m-. m^^^um. VMRAMmm-mmij-^L 
s \ ftm^x - ] . ^ ^ ^ 

UV'^^sf'ScW. 5 1 ^vRft!l<?> 'J ^ - -h >i V ^ ^ - ^ -jl:^ y \i ^ ) n i; - 
. mB 1 7«. ^5^. 2 2 2 2H. 1 9 9 9^ (J.Vac.Sci.Technol..B17.no.5.22 

2 2 ( 1 9 9 9). 

[INf fF^S^ 6 1 Mimh<^'J ^--^vu-TV^^K •7'f>'-i'X. ^76^. ^3-^ 
. 1 7 6 8 K. 1 9 9 4 ^ (J. Appl. Phys. . 7 6 (3) . 1 7 6 S. ( 1 9 9 4 ). 

umm--$cm7\ n.nh<r) ymwTkumi^^/^^\ . 4^. s 6Hv 1997^ 



1 9 9 1 (Appl. Phys. Lett. , 5 8. 2 4 3. ( 1 9 9 1 ) . 
[ 0 0 4 2] 

. fzt ^It. HI 1 6 ( a ) ic^-t ck 7 ^c . SIR 16 0 1 c7)_hlc . 1 6 0 2 L . 

TSI5m« 1 6 0 3. 1 6 0 4. ±35^1^ 1 6 0 6 f)- <h ^j: h m^co mT'kmm L 

. m *) -^1 mi-<7>m\zm=F^m^mm i e o 5 m^^^^^^ii ltv^-s, ^tz. 
mi 6 (b) ic^i-j:7ic. mm 1 6 0 1 io±»c. ^mm 1 a 0 2 ^/hLTTSPmsiJi 1 

6 1 S^fiSx. Cc7)_hic. ^^MMi^m 1 6 0 4. JigPm)|S 1 6 0 6 fc^ "b IS ISC ^ ^ 

mm 1^ ^ ^7 m^<^^icmT-^«i^iM^ii 1 6 0 5 ^fls^. mT<7>m'^^mLx\.^h. 

[ 0 0 4 3 ] 

c n-bcT^tiitij , }X<^=k 7 LTsyii^ nTv^^„ ^-r. mi 7 (a) ic^i-j:7ic. 

S^lx 16 0 1 cr>±.\z^mm 1 6 0 2 )!?*ff^/j^^ ti/i^^flgt L . ov^T. ^fe^/i 1 6 0 2 ± 
ic. 1 6 2 3 t^m^^ntzV^mt-fh, iXlc. 13 1 7 ( b ) tc^-t J: 7 ic . ^II^M 

1 6 1 4 ^mm i 6 2 3 <r> ±.izmm,^ ntzV^mt-t o ov^t-. 13 1 7 ( c ) 
ic^-t ck 7 ^c. ^Jiis 16 15**. ^mm^wm 1 e 1 4 <7)±icff^BX5 tifc^ytsgi^-ts, 

[ 0 0 4 4 ] 

YK^z. mi 7 (d) lc^-tck7lc. ^W^l 6 1 5iO±lc. «ft<?>-7X .n- 5^_> i g 
2 0 <)*ff^fi5^$ tlfc^^^gi: -t^o iXlc. x'X^^N-5'->l 6 2 0^-7X^i: LT^HH 1 6 

1 5 . ^isimni¥wm i 6 i 4 . Ru^mm 1 e 2 3 -^mnmiz:!:.'^ ^> ^^k^^l. m 1 7 

( e ) iZTjk-t ^ 7 IC. TgPmH 1 6 0 3. 1 6 0 4. JkU ±^^nm 1 6 0 6 6^ 

h ^j: hW.^<7^mi'i)^. ^mm i e o 2 <r> i.izmf^^nrz^mt't h. ^^9 

->1 6 20^K^5feL. ^mT<?>raic|fe^M)^^it»f C i:=5rirtcJ:»). 017 (f) 

^c7F-t J: 7 ic. ^m^^ic. m^^m^mm i 6 o 5 )b*j^R^^n/i^flgi:^-s, 

[ 0 0 4 5 ] 

v:^i;^N-5'->l 6 20^vx^i: t T^WW 1 6 1 5 JkU^f^mMi^Wm I 6 1 
4 ^^jKfi&tcx«v ^> r^^L. El 1 7 ( e ' ) \z^-t ^ 7 IC. 1 6 0 4. R 

u±.^mm 1 6 0 6 fc-'b'6:^«sc<5o^T)b'x TS^miiii 1 6 1 3 <7>±\zri^m.^firz^mt 
■fho z<7>^^ •7x^^N-i7_>i 6 2 0 L. ^mj-com\zmmnm--^mn't h z t 
^ iric J: •) . m 1 7 ( f • ) ic^-t J: 7 \z. ^m^m\z. mj-^mmmm i 6 o 5 ij^mm. 
^iifz^mt-t ho 

[ 0 0 4 6 ] 

XLxm^<7>mT^^t:mfi^L . c*^^. ^mTmizm^^m<7>rzdb<r>m.um-&mfi^Lx 

[ 0 0 4 7 ] 

:*:^Bfltt. iix±<^ ^ ^ ^j:mmf^-^mm't hfzdbiz^xt nrz't<7>X'3h*) . ^^^m-i^^^-t 
[mm^m'{k-t h rzdb<r>^m 

[ 0 0 4 8 1 

^mm<7yx\zmfi^^nxf^^:^m<r>mm^nm)^^mfi^^tirzr^m.m. z<r>r^mm<r> 



w iL^t'^/ <^ JL yi>/xx< c _i_ DP ^tm w- rj TO e -1 1 TJt 5f5 j <_ ^ v_ 4l "j j 

[ 0 0 4 9 ] 

mmir>nv<f^^t^^^. ^mmii. ^y^j: < t^^m i ^mRummt^^mfi^^nrzm^m 
^firzm'^<7ym^^n^^ts^<r>T'3hh, 

[ 0 0 5 0 ] 

55:15. sgiJUij. miAm> ^2^«. Rummt-hmm.^ it^m.t^mm.fi^\zitm 

mi Am. Jkz/mmt^^mfi^^n. ^Avtf^^R-c/n^n<7yy^j: < 1 1 1 -ox-^h^Ammit 

^^-m^mz.^m-tij^^. Ammitm^-mn. miAm> m2Am> Rummij^h 

m\t. i5!!S(*s^;^i^#* >5rv^. mz.it. m I Am\i^ 9 yx'^ . m 2 Amit\:^ :^X'^ 

[ 0 0 5 1 ] 

m<7^mn^nmi3-hmfi^^nrz^cr)X3h-oXij ^ < . ccojt^. #^miiij. ^«^#-tf 

[ 0 0 5 2] 

ixmt. i^^v^m<r>mm^timi}-^mi^^nrzmw:<7)r^m 

mh^. i^^Bmm<^ ±.\zmi^^ nrz-^mt-f ^m 2xmt . ^ ^ <7^rmmm<7) ±.[zmfi^$ n 
x^^j: < tij 2 '^'^Am'k^j^fzAmmitmio^hmfi^^iirzW.^coAmmit^mij^mfi^^ 
i3^^r^nm<^m<^^¥^'M.m<^±.\zAmmitf^t-'hmii^^iirz^mmi)*r^ff^$rirzVi 
mt-t^ms xn t . § ^ <^Ammitmm<7y xizmii^^ nrzw.'^<^ xmnrnt^mti^^ n. 
T^nm. Ammitmm> Rux^mmij^hmfist.$iirzm^<^mTi}^^^^nm<7^ xizm^ii^ 

itxm'i^^nrz^)^-\±:^^tmm:^^ti}-h-^j:^m 1 x-^^±fi^L. m 1 Amtm2 
Am ti)^<omii^^ firz9 - -y h \zn<^ ^ ^^-^m-h^iLxm I ^ x-^ ^ *) ^± l rzni^ 

izmn-t^ztx. Twmm7ku4^^'M.m<^ xizmmizmfi^^ fi. m \ ^'^y x^\t. mj- 

^ ^7 a h D>^Dg-/7 x^x3h *) . mmitm&Wimizmm^ fifz^mt Lrzi,<7>x3h^o 

[ 0 0 5 3 ] 

1^1 xmm L fz ^ 1 iz . ^^Bmz ^fiit. mc Ammif^t-^Ammit^m t^mm 
"k-t ^Ammit'^wm'km^^rzm^c^^m.mmt-'. ^< coxn^^'^L^^ t -^-rizmji^xB ^ 



I U V O t J 

tc. s 1 [ZTjK-tmj-^mm^it. m^\t. mj^^v- >> •b'ts^^s 1 0 1 <r>±.\zm.m 
m \ 0 z<r>±.izmfi^^nrzrmnm 103. mm 3 0 0 nmmm<r>^m 

mit^m 10 4. 1 0 6 t-h-^j: ^m^<^mf-i}''. ^mm i 0 5 \z ^ ^ ^m^m^ 

tiTv^^v^s J: 7 ic Lfc^^T-*>^o ^mmitmm 1 0 4 li. f^^s'i^nnt-hmii^^ ntz 
r^mm 1 0 3 <^±ic0fi^$ ^mm 1 0 5 a. #aMW3|£^<?-'biiB^$ n/^ia^tJi 1 0 

[ 0 0 5 51 

^wiefb^i^ii 1 0 4 i: ^mm 1 0 5 1 a. m^\t. b i . t i . 0 h-hmni^^fi. b i 

tjo ^fz. ^mmit^m I 0 4 li. ±.mwi^^Bnizm^. b i 4T 1 30 i2<^fb^fti^fi^ffi 
4 tctt;i$ LT'tt^S:}S6*:'v:s < . ^tmmm-t ^mmt^±B , ^mmitn^m 1 0 4 

1 0 4 »c ^^MT\t. 2 -^<?>t*iflg<)«1f tiStliftgm^T-*)^, 
[ 0 0 5 6 1 

iXiz. m I iz^.'tm^^mm^commiimm\z'o\.^xmn-t^. ^-r. 02(3) \z^. 

ck 7 tc. i3''m:^i^L (10 0) T-©:tS^!b* 1 2 Q" c mco p 0^0 -J n .b ^5: 

^mm. 1 0 1 ^ffl«L. mm l O l <^^ffl^fit^i:a!|i&fl::7Km7i<<?)vg:^}Si:M7Ki:^-7 V 

\z. mmm i o 2 ij^mfi^^nrzvtmt^^. m.mm 1 0 2<7)ff^fii^T-tt. m^it. e c r 

;u =f > ( A r ) t ;y ^ ^ ffl E C R :^ <y 9 IC J: •) ;t J: o E CR:^^<y 9 
aic •) . n >i3-'?3 ^r^^jfg 1 0 1 <50±jc. aE^S7^l^lcS i -O^Tlc J:^ > 

57 ;|, :e_ H <^^>fe^ii 1 0 2-kr^m.-t^, 

[ 0 0 5 7 1 

1 0"5p a ^<7)rtg|5iEE;^llcS^$ tLTv>^ 7 X v:^^^ F^g ^crt« 2 0 sccra^g 
ST- A r ^X^3f AL. f«3gBJI:/l^ 1 0 "^-v- 1 0-2p aigl^lc L. CClc. 0. 0875 
T^0^iSt2. 4 5 GH zc^v ni^ ( 5 0 0 WjgJ^) t U ^ a h n 

>^^ng^^t^i:-t^Ci:T-. "^^ X-^^m.m.^\z A r ^ 7" 7 X -7 jb'^^!^ ^ ti ^flg i: ^ , 
'Srfc. s ccnitiriM<?) m . O'C- \ m.m<7^WiWt* \ ^f^\z \ c m'^Wifi ^ z h^^-^ 

. t /i. T ( -x X V ) li. SkmSgS<?)^<£-C-^ . 1 7= 1 0 0 0 0 ^'t? ;?.T-*>^, 
[ 0 0 5 8 1 

iiBL^cc: tick ») ^ r!^ $ tl 7' ^ XviJ. ^ tfO^KBilf ic =k •) ^7 Xv^r^ 

r-y K \z. mm'iknm^ i 3 . 5 6 mh z^^mii^m:^i im^\tb 0 0 w) 

. ccocfciCck»). ^ y 9 - Y V V \z A r Mr:^ L T x -y 5^ > 

C ») . S i 15^ ij*?R tti-To ^ y 9 - Y V h ^ *) mu ^ L TzS \ m.=f- \t . V ^ X-7± 

fi^^^ min^ nrz^ ^ ^ jkumA^nx^^x-^iz^ i^'\±it^rirzmm:^xtn 

\Z'> 'J ^y-b-h^j: 1 0 1 Affile L . v^'ttfb^ tifc^^lc ck if ^ ti zi if ft 

lU±<?)cticj:»). ^illioi± - iefb i> =1 > ^ 'Sr ^ iJlJ X. « 1 0 

0 nmnm(r)mm<^m.mm i o 2 ^'fl^si^^ ti/^H^flgt-ts c tt^x-^^, 

[ 0 0 5 9 ] 

'^rfe. *&^tJi 1 0 2 li. zcr)'^\zr^fi^-t ^h^mmizmm^ium Lrzmiz. mm. 1 0 1 ic 
-> ') ^ymm<^mm^mmitm\z ^ ^j^m-t^c txmmLfzmiti^ 

^Hl 02i:LTfflv^SJ:7lcLTtckv>, i^ig^/l 1 0 2 li , i^i^'l4**^T tl « ck < . if 

fbx 'J ^yui^<7)iiiL<7)^mnni}-^mii^Lx^^ < . ^rz. mmm i o 2 <7>^j¥tt> 1 0 



X.N- -y 5' IC J: S^coff^fi^T'li. ^« 1 0 1 \zti Lxmmit LX\,^^j:\,M}^ . I 0 I 

[ 0 0 6 0] 

( R u ) ^fflv^fcfB]+|c7)E C R X.N- y 5^ vile J: 0 . Ifei^^ll 1 0 2 <7> ±iz jI ^ - 'tf um^M 

•y 9 mm.\zis\^x . m^it. ^'f.mmm'^mfi^Lrz>-')^>mwi^4oo°c\zmmL. 

^fz. -7' 7 X v^fil^^r'? ic . fJ;t IJ'iTtfi 7 sccniT-l^ ^XX'* -5 A r ^x^^ A L . :/]n;iT 
. Mx.lt'^&b iizmX'X e :^^-^3$AL . 7^ 7 X v^fi^^c;) 1^ ^ 15IJ 1 0 i o 
"3p a 6<7>JE:^fc^Et-^o 
[ 0 0 6 1 ] 

45GHzc;)v^^oi^ (l5iJx.lj: 500W) X v ^r^^ |^ ic A L . ^ 7 X-^^^ 

^icAr i:Xec;)ECR7-^ X v l i: , ^fi^$tlfzECR-/^Xvii. 

Simn ^UcOl^iCSkJtlC J: •) V ^ X iiail^iljlci5[|±i ^ tl-So * . 7" ^ X v 

^^^<?>tanicieg$tl/i:^i^T^-'>-U5'-r-y hlc. 13. 5 6 M H z S Ml j^Mtl ( 
;^« 500W)^^$&i--5,, C<7>Ctlcj;^. X.n--v5'';> ^^31.^ fc*^ § . ;U ^ -t? a 5^ 
- r y K J: R u fiT ij*^ tBi-, ^U-xzi't7A5'-r-vhJ;0fRi;fttlL/iRu li . S 
1 0 1 <^^mm 1 0 2^HlcSJSLTJtifti-S, 
[ 0 0 6 2 1 

i^l±.<r> z tiz ^ *) . 1 0 2 <?>±lc. #iJi.lJ 1 0 nmSS^^Ki¥^R u '5r ^ ^ 

*) ^< 9 :T't ^ Z tX. 02 (a) fc^f J:7JC. ^ ❖ **Bt ffl L T KB ^ tl iS 

Tgum® 1 0 3 ij^r^fisi.^nrzV^mt't^o m^it. Ji^-'^L.it. mm^^ xv. 

. Rumm^ ^* ^ ^ ir^H^tti- ^ c i:ic J: •) . M ^MJE ^ o z^^ftij^ (R 

u02. Ru04'5rir) ^Jf^/j^i" ^ c i: ^ tlT ^ „ C c?^ 't4H ^ ffl ^ C i: ic J: ►) . v 
X ^ ^/i^ Lfc±lfiPat*lc ck 0 >i^-0 u^mt-t ^ ZtX. mnmts::i^v =hy rft^DT^feT 

[ 0 0 6 3 ] 

fzfzL. ^ X -7 . :r . ;^ 2f iem ^ i^- ^ m s c co h ^ -v ^ > r t- li 

•V h i?*A^ii^ij*^>-5,o w ti^igit ^ /ia6. ^^ic T =f > )!,*^^^n ^ ti/z ^X(?> y ^ X-7 
^Mtt LT t ckv^o C i: IC J: ») :c >y ^> ricM:^tt^Jf /iittllf. T>5^-^>yh<7) 

A-^j ^v^0#t<^.N- 9 - ymm^ij^-Bsmt 

[ 0 0 6 4 ] 

'Srij. Tgpmffi 1 0 3 li. z <7y mz m i^-t ±.^mm 1 0 6 1 <7>miz'ms.^mm L fzm 

. Mmmf^<r>rzdb<^^'< 9 --zy ri}^asmx3h^, ^rz. r^'mm i o 3 <r>mmij 1 0 n 
mizm^ij(^X'it^j: < . zfi^ *) m<xij^ <n<x^^\,^o 

[ 0 0 6 5 ] 

t Z^X. ±aiLfcJ;7lcECRx.N--y5'vSlc*')Ru<7>ll^ff^RKi-^i:Slc. ^^tSl 

u<7>-mitiy ^^-^(Dmm^ij^i&T't^rzdb. fij)b«ti**^i; -5>jgttii>»^b . zn^ 



i \J \j xj V i 

iu±<7) J: 7 jc LxTumm 1 0 3 ^mfi^Ltz'^. B i t T i cosj^ftM : 3 cr>mitmm. 

^#(Bi-Ti— 0) i}^ h ^ ^ 9 - Y -y h m^'^ . ■^^Xv;y7.i:LTT^l.=f> (Ar 
) t mm X 1 1£ ffl v» E C R X -v 5"^ J: ») . EI 2 ( b ) ^i" J: 7 Tg^m® 1 

0 3 <7>±\z\t^mwtit^m 1 0 4 )b*0fi^$ ti. 1 0 2<r>±.izit^mm i o 5 t^mii^ 
^iifz^mt-t ^mmitfum 1 0 Ajku^mm 1 0 5 <7)mfi^\z'o\,^xm.m't ^ t . ^ 
-f. 4oo°C'-45 o'ccommizmm 1 0 1 t-'f}\im^tix\,^?>v<mt-r^o trz. -/^ x 

■7±f^^[>^\z . m^ltmrn. 2 0sccraT-^p7y7.-r'3b-5Ar?yx^3iAL. mx.lt I 0~^P a 
~ 1 0 ~2p a ^c;)JI;^lc^Si- S , C<7>t^ftgT-. ■7' v X -7 :t ic a h a > ±t 
ll&^fi^<50^Jt^-^;c. 2. 45GHz<7)v-fi7n-;^(jJiJ;tli500W)^7'7X 

•^^fiKMlciPAL . Cc^v >f aife<7>4|Alc J: ») . 'T' 7 X v ic E C R 7^ 7 X v jt,*^ 

I 0 0 6 7 1 

mizma^^ri^. ^rz. x^^fen^^c^^ttiPicieg^ti/z^^s^^'-r-y h ic. 13. 

5 6MH zcT^mm'Mti (.mz.lt b 0 OW) ^m^-t^o Z<7yztiz^^. ^'^i^9'-Y 
V K tc A r fi^ LT X^N- -y 5^ g > r^l^^^c L . B i t T i tB ^ 

, h J: ►)fR(:/ftt5 LfcB i 51^^ i: T i 5^^li. "/ 7 X -^^B^g J: ») JJCtti $ tl 

/--ECR7-7XV. SSCtiJ^ti/cECR^'^Xvici^} vl^'lifk L ycg&m ?y x i: ^ ic. 

:/]DM$ tiT v^^tfeii^li 1 0 2JkuyW>nmi 0 3<50*ffllcUaL. M'ttfb^ ti^ci&mtc J: 

[ 0 0 6 81 

^ . Jxft ;y X i: L X<r>mm ( O 2 ) ;V X li . ic t -t ^ J: 7 A r ^ x t li i® 
SUlc^A^tl. mx.lt. fj;cti0l£* 1 sccmT-ilA^ tlTv^^, 5' - r -y h tii^^^ 

#^T•v^Si)». C tic J: ») iftf« LTV^Sfli4'cOi&^^J5^^|J^ <♦ C i:**T-§ 

W±lciiB^ t f-E C R X^N- -v 5'>ilc J: ^^<7>ff^fiXT'. #J . 4 0 n m^gj^co^ 

n^fbi^Ji 1 0 4 ;^Df^^^fs 1 0 5 t^w^ri^^ rtrz^mh^mhin.^ ( h 2 ( b ) ) , z ct- 
. ^^^M (1^-^^) ^mx'^h'i^mm 1 0 2 c;> Jiic^^ife^ ti/c^^M 1 0 5 b \ 

4^«gi:^r-5, ztilcWt. f^^^V^mx 3h 1 0 3 <?)±tcjf$fi^? tifc^W^fbit^Jl 

i0 4ii. i.m'^^f^^n\zi]\^^. ^ i \T \ lO ^i<r>i}c^m.'^^^^r^<Dnv<^^^i}^nwLrz 

[ 0 0 6 9 1 

K\z. 13 2 ( c ) ic^-t d: 7 ic . ^mwcit'i^m 1 0 4 'Bi.u^mm 1 0 5 <7)±ic. 

A \x ij- h -^j: ^ ^mm. 1 1 6 Jb'Jf^fiK^ n/ct^flii: "t .5, K\z . H 2 ( d) ic^i-j: 7 ic. J: 
< ^ hfitz 'J r ^7 -7 ^ -il^'^iz ^ ^ . 1 'Sr -E. a^<7) ± ic u ;^ h 5' - > 1 2 0 )b' 
^ ti /it^flg h-th. iXfc. U>'*xh^N-5'->120i&v7.i'fcL^H^'f:ii-y^>jr 
JC J: 0 1 1 6 ^^N- ri-^ C t S 2 ( e ) IC^f J: 7 IC ^Wi&fbil^ll 

1 0 4 <?>±IC Jig^mffi 1 0 6 tlAc^flit-t-So Z<7>R. I. X h ^N- 5^ -> 1 2 0 

^^5fe-t^ c t Ei 1 izir^^m=f-^nmm.t''nhfiho . i o e 

It. Ru> Pt. T i N ^ if <:7>fi!L<?)^Ilt^l^^4|m'ttW*^^fflv^^ 7 IC LT J: V^o >5: 

is. ? t^km^^tz^^. ^m'\tti^m<mm^ ^"^m-^h^^^a^x-. t i -p t -au 'Srir 

<^MW. LHv^lf i: L . C ±T* 7:t-h ';vr^7 -f — ^cJ:-g>>•^•5'— n> r^lf^ L T ^ 
[ 0 0 7 0 1 

W ± IC man L E C R X -y 5' ic <k -2, S-Jl <?> ff^;^^ li . H 3 ic J: 7 'S: E C R :^ y 5^ 
^a^fflv^tllJ J: 13 3 iC^i-E C R X^N- -y 57 Affile o\.^TiaBH-t -S i: . * -f . 

2 0 1 t CtllCiiiii-S Xv^;^^ 2 0 2 i:^il;cTv^-5, ^11^ 2 0 1 . HI^L 
Tv^^rv^S^J^^^Slcilii K^J#m^iSlc J: 0 7 Xv^ii^^ 202i:J:^lcl^gP 

**s^«m$tis, i!aii^2 0 i\z\t. mmM^o^mu i o i i)m^^fih^mt^>\^ f 



^ W t W- 5X * ^ "J ^ L V. V ^ ^ , ^ /pA /> ^ V t tdL > 'J^ <^ 'ct V * im (|vt liU !|!J» flOJ TO kv- <*> V PI Sa 

[ 0 0 7 1 ] 

^fz. mS.m2 0 1 1^ coy 7 Xv^B^^ 2 0 2 ]t)^ <?> -y 7 X tl€>ll olS^lc 

fcv^T . ^DlitsSi^gx ^ < J: 7 <; > r;|^<7) 5' - r <v h 2 0 5 •b tlT -5 . 5^ - 

r-y h 2 0 5 li. k^mi^t-h-^j: ^^^ 2 0 5 aF«3lc©g^ti. 1^ <iJ(7)ffi ib'^aH^ 2 0 1 
ic g tB L T -5 , t . 9 -Yv h 2 0 bizit. -7 V ^> r^-v h 2 2 I ^ALxmm 
'i^nM 2 2 2 ij^m^m^ il. mx.lt . 13. 5 6 MH z c7)ffill-S)!?*En^nBrg6 i: ^ tlT ^ o 
^'-r -y K 2 0 5 <)*igm'l4W*q.<;)Jt^. ttrt-?) mmJE^ EP ^ ^ J: 7 ic L T t ^v^ , 

, 5^ - r -y h 2 0 5 li. ±ffl*-'ba/ct'i«gT. p^mv^fznx^ < . ^nm^m-Z'$>-^xii 

[ 0 0 7 2 1 

■7-7 Xv^nXM 2 0 2 a. a^i|i^W 2 0 6 iciiii L. K^ali^W 2 0 6 . S^S2 

0 7 LTilifeW 2 0 8 icm^^ tiTv^ ^ , a#'&W 2 0 8lJ. m ^ L T ^5: v w ^ ^7 n 
'&^±U\Z3gmLX\^^ ^ o y 7 X^^fi^^ 2 0 2 <7>miH;^^;f V ^ X v^fi^^ 2 0 2 
<^±gPlC«. ^^13 -i Jl (Skiiff^B!^^®) 2 1 0 ij-'B^hflX^^^, Zflh. v^^nig 

m'^m 2 0 8. 5^.^.2 0 7 . M^m'&m 2 o e\z^*) . ^ ^ a-i^^^^^i!,* 

[ 0 0 7 3 1 

l33<50ECRX^N--y i7^^(?)i;if^fJlCov^TiiB3-r-2>i:. ^51^ 2 0 1 7* 7 

Xv^^^ 202l^^lO-&Pa]t)-'blO-4pa ic S^JI^m L fc^ . ^v§'t4 ^ x*^ Ag^ 2 

1 1 J: *)^'^^^if7.X3h^T >V^y :ff^-^mKL . ^fz. jxPC'll:^ X^i AS^ 2 1 2 J: ») i& 
^^x>5: i^<50jxPE'l4;yx^i>A L . y X v^^KM 20 2 n-&m^ltl O'^-v^i o-2p a 
^S<^flE^lci-So Zcry-^mx. A >v 2 1 0 J: 0 Xv^fi!^^ 2 0 2 F«3 0 . 0 

8 7 2 Tc7)ikit^^^ ^^fz'^. a#v^W2 0 8. S^S 2 0 7^-/r-LT7'^ X^^a^^ 2 

02[*ltc2. 4 5GHz<?>v-f^rni!g^4|AL. n.^^ -f^'ahn^itfliCECR) 
X v^^^^ -Jt ^ „ 

[ 0 0 7 4] 

E C Xvii. A >\^2 \ ^ i3-hoyW^^%\z ^ ») . »5|jS*^u 5^ 2 0 4 co^l^] 

tc-/7 X v-iTL^ff^R^-t ^/ii^^nfcE c x-vco-7 *>. 2 i ot- 

ff^B!^ $ tl€.^f(^itic J; 5'-r-y h 2 0 5 <^ 4" ^ Kii L T ^^Hx 1 0 1 <?>iij ic ^1 § tH 5 tl 
. 1 0 1 <7)^ffl ic Hj^tt ^n^o c<7)i:#[B]itlc. ECR7-7Xv45C0 7'^;^-f:r>fe' 
. m^ic J: s:ftm?^^4'fa^^ J; 7 tc. -fSr^?*). mwt:l|d6^ =k 7 ic^^ 1 0 1 ffltc^l 

[ 0 0 7 5 1 

n . ^ftW 2 0 8 iCfcv^T — H L . X^^fi^^ 2 0 2 ±g|5tfOK^^& 

W 2 0 6 1C. Xv^r!^^ 2 0 2 <7)liJ;^f,^^S^S 2 0 7 ^-/hLT^^$ l+Tu^o C 

cOJ:7lCf^Ci:T-. B^S 207lCxt-t^5'-r-yl>205 Jb^ c;) it 14 T ft % . 
R^l-f ^ J: 7 ^: ») . ^ > c:^> r 5^ A%:^i|iilcec#T-S S J; 7 tcSr iiftL/i^Klco 
v^Tli. ifffpm 2 7 7 9 9 9 7 J^fPtgS 1 3 6 3 8 6 ^£fi}. !^fFm3 1 3 6 3 

8 7 tl/::V^, 
[ 0 0 7 6 1 

iXlc . E C R X -y 5^ IC J: 0 Jf^R5^ ^ tl^ B 14X130 1 2^<^^f 't±^C o T . ck •) I^^NB 
icIfeB^-tS, I^B^^i^lJ, E C R X^A- -y 5^ v£^fflv^/cB i 4T i 3O l2^^ff^B^^-'^^^■^^^i 
«?i< ffi^^^ •) jg-tc tT-. tipA-t-Si&l^maic cfc oT. fl^fi^^tl^B i 4T i 3 
O i2^<5omfiK6*^Ji]T# ^ w i; ^av>/2 Lfc, ^Jj. C <^ x <y 5^ /i^^T- tt . tT X v t 



) ^mv^Tv^S, 13 4 IS. E C R X^N- -y B i 4T i 3O 1 2^ fiX^ t fcif . 

[ 0 0 7 7 ] 

m A ^ . mmw,mi)^ 0 0 . b izcmt'\^^\.^t% . mmmmt-'o . 5~o. 8$ccm<7) 

7 ( I c p ) t^mmm^mmm'^mmmm^mmt . 

iitzm-^mmizm^rzo m^<r>{^^^ mmwi&i)'' o ^ o . s sizmt ^]^^ \^mizit. 9 

-r-yH205lcBi-Ti - 0<r>^^^ 9 - Y v h "k^m LX \^ ^ (r>lz ijt^ h h-f . Bi 
[ 0 0 7 8] 

^^mXitifivtk^^X'fi^mLXK^^ z tt^mmLrzo zcDmm^i^-^mmm^c ^ 

h \z . if^^Sft* 3 sccinlil_hc;>i§-&lc li . B i <50 gij /)*^v^ ^ i: )5:»}. B 14X1301 

it^m'Mm.j^i}-h-fnx\^iL^zhi}*mm\^rz. z<r>wcm^i^-kmm^i^T>h-t^. ^ 

[ 0 0 7 9 ] 

'btlTfc'b-f. ECR^>^•-y 5'viT-B 1 - T i - 0<oj^*S 5^-^-7 h^fflv^TB i 4T 1 3 
0 ^'l-^f^m\^fzi^^<r>nmmfir^Wkn-}&.X3h^ t\^x.h. z<7^^i^^^U\.rz}LX. f^m 

-^uw-t^ z hxfSim<nUf^tm'K<7>wkf)^Uhn^ c iric^r^o $ h\zm<^m-^-*im\^^^ 
«c):»). Uhfirzmi)^^mn']i.-^mht-\z^.-tfSi.m^p(-\t. it^m'^mm.j^i)*%'m,x%x 
\^^mm^m.cx^h z t t^mmx^tz. 

[ 0 0 8 0 ] 

<i^xnmvrz\:: T.-^ -^^f- 9 ymtmnm.<^v^m\z-:>\-^x . mb^m\^xm.m^ mb\t 

^c?^*^^ LTv^ mstctev^T. (a) . (b) . (c) . (d) li. iimM^KT- 
*>*^^ (a*), (b'). (c"). (d')li.§ ^ <r>^m^m.^m\zfr^\.rzW:^m 
X'3hh. ^-f. mmWim.-^ Q h LTz^W aX\t. US (a) Ikumb (a ') \zw-~t ^ ^ 

\z. m.^Wh^i^'^^¥Bij-hmf^^inx\^^. ax\fm\^rzmm<^7tm<^m.i^^m-k'E 

li. 9 yX'Shh Z hi}^t>1)^ ^ , 

[ 0 0 8 1 ] 

5Xfc. 0. BsccmhL/c^fr^Tli. 115 (b);^^^l35 (b ') tc^^J: 

7 ic. fPM L/i^^lJ 2 /ilc^;^-^ LTfc •) . B 1 4T i 3O i2<^-ft:^«im«^fflR!^lctt:l5 LT 

iifij^^^ 9 ly-^^ts^mmitm^-m i44i:. BI4TI30 ii<ryit^m^^mm.fi^\z\tm. 
Lxy^mta^ 9 >^#t?*g^n 1 4 1 hi3^hmfi^^fi. mum i 4 i^^'ic 614x130 

12^?^^<)^'b*^*£^3 ~ 1 5 n mg^<7>«^<;)feKISrH*l 1 4 2 )b»^m L T ^ 4^,1^ )b«fil 
U^fl^. mW>m 1 4 1 tt. %^^%<r)^mhi3: r,X\^^, 
[ 0 0 8 2 ] 

iX ic . i&^rt* ^IsccmtL/c^frrT-a. 05 ic) Jkvmb (c') lc^i-J:7lc 

. mum 1 4 1 cTD-ficsssi^s^^i i 4 2 **^;i-mLTv^^f^flii,*{||f.$ fc/^L. mw>m 

1 4 1 ;^J/^Iliefbit^^ — ;i 1 4 4 is . t icia e x v x ft'i^a Lt '^ut'tW t 'Sr o 

Tv^>i,, \:x}L\z^.LrzVtm\t. fi^mm<^WL^^fri3^ A 2 o'cx3h^. tea. cd);^ 
umb ( d • ) li. if^^fLfi^ 1 sccmfc \^rz^Vtx^m\^rzm<r)umf^w^X'S>^i)^. lii^ 



L U U O O i 

<7)Xfb<)*7]s LT3b-5), EI 6 ic^-t J: 7 ic. fi!^ fli il t IS Jif ^ jb* . SJ^IC jhf L T i: t IC^fb 
•t -5 C i: i:) ij^ ^ o 
[ 0 0 8 4 ] 

t-f. i3jf^tc>i@ i-^ i: . mm^i^A. mmm^c. mmm^D(r)\,^-ffi<7yw^izm 

LT[B]^<^!li,Mv^^7is-t c i: M#fi^fcii. I'3 2 5 0 'C 3g« t T ^&M1i^^T♦ 

^ J . laiff^tt*^ 2 < 7 T ;^Kl^^f't4^^LTv>^. 3 0 0 °C6-'b 6 0 0 •CT- 

fth^^). B i 4T i 30 l2<^^^ss^b^?*3S^•r•v^ s c t i,»;bi)-€., cn^<7)iSMicw Lxii 

. M:tlt. ih u ^ <7y i^' ^ ^< z:. — X ' -V — -i- 'I ' T •:f ^ ^ \i ' y ^ 7. ^ ^37-^. 5 
16 6K. 1 9 9 8^. (Jpn. J. Appl. Phys. . 3 7. 5 1 6 6 ( 1 9 9 8). ) ^5: ir^#%ic LTv^^c^ 

1 0 0 8 5 ] 

T i 3O 12^^ - -SST'*>^ 6 7 5 -C ck ^i&v^<7». L T ^ SIR^ffl t E C R 
^7 X vij*Mtt ^ tl^ C ;u J?-tot^;^^^;)T^^ SIRS )5?*±^ L T ^Ife X« ir<^ 

o M#:fi^tCli. 2 0 O'C^TIJ. ® ^ i: fiK^ii )^ ^ , L L . i^-g 2 0 0 °C 

ij-'b 3 0 0 •c<?)t(^T'. M^mizfi^mmmij^iSir-t 

1 0 0 8 6 ] 

^"3 3 0 0 "ClcSi--2. JiB^^ii^li 6 0 O'C^X'-^t^j:^. Z^m<^^mm^i^izisl-f 
^Mmmit. mmm^AtH'^ l . 5 nm/m i n . mm^itC i3^m 3 nm/m i n . 
^litgj D 2 . 5 nm/m inT-*>ofco \d ±<^f^^f)^ <b . B 147 13012^^^^^ 

[ 0 0 8 7 ] 

-hiE Lf::^^l^c7)SS^<^lc J: •) . ^MWcit^m <r)Vim\t^it\. . 115 (c) iC^L/h 

(d ' ) \Z7i^'t ^ ^ \Z . B i 4T i 30l2<^ttt^'1S^3b^'b^-g,^|->^ (ru -iiy ^ ^ X) 2 0 
-^-4 0 nmgSc^^|g(<7^ttft^^g^ 1 4 3<7)4'lc. Tf-vi)b»3~l 5nm^Sc7)g(S(?SB^fil 
4 2 J: -9 ic^ri,, C<7>J|:^fliT'tt. 1 4 3 i?* . 13 5 ( c ) 1/ H 5 

( c * ) ^C7K•t*gP)l 1 4 1 icitCvLTv-^-S. 35:*?. H 5 ic^-tv^-f ti<?)^fc fev^T . 
XRD (X^0^vi) iiJSTMJ. B i 4T i 3O i2<^ ( 1 1 7 ) te^oif- **miiJ5 tl-S. 

tfc. sua! t f-3gi!immTsiffiSM<7)mmic*?v^T . \ A 2\zn't ^m.=f-w^^^\z 

J: •) . iiK-1SB^H)^i 1 4 2 a. B i 4T i 3O i2<^ (1 1 7 ) ffi^Jf oc i: ^ tlT ^ . 

[ 0 0 8 8] 

<^^o Bi4Ti30i2'arir<^BitTi i: i: -b lifi^ $ 

tl^^|.I^«ttip|-T-ti. -Sj^)b*6 7 5 •Cf1-3£T-3E»S. C<7)fc4^. 6 0 0*ClCjav^S 

Sl'::l±ic^^i:. ECR-y^X-^/j^ib-^x.^ti-Sx^'. ;u^-4j^na^ti. g&^XJM'Srifjb* 

o 

1 0 0 8 9 ] 

t^Tz. xmm^\z^^mm\z ^ o . iiecoM^ii^T. mmnfLmcx^^mx^tzB \ 4T 



o 1 4 i^j [2rm id. ^ i v u li iii t±/j<, v/y c v o c ^ ivi v / c lu -a. (cn x. i yj- 'd. ^^viiui 

ff-tt^^-r C i: tlfco W JilciiBH L ck 7 ic. E C R -v 5^ ^mvK El 4 ^ [3 

6 T7is$ ti«.iBHF«9T'B i 4T i 30 1 ff^fi5^-t <s c i: ic J: 0 . m<^m.ii^ t nii.^mm~r 

I 0 0 9 0 1 

i: c ^mm^t^m i o 4 012 ic^F-t^^.i^ata^^ ti-rv^-So a 1 2 ic^-r 

^Wiefbij^H 1 0 4 li. B i 4T i 3O i2<7)-fb^Ml^fl5ififiXJcti:$$LTiSfiJ'5r^ 9 y^^t^ 

^mmit<^^-m i 4 4 t . m^<7>m^PBn 1 4 2 <7*^f(LTv^^^gi5ji 1 4 1 tc^nm 
mmx'3h^o m 1 2 icTjsi-^i^.^^ . mi ( c ) ikums \z^s-tv{mtmn\z . ^giSMm^ 

±.X'it. mmmmfm 6 ic^-t ^ ^fi^<50«^. 05 (b) ^;L<iiiai2 iz^-tv<mt ^: 
set tiTv^ s, 
[ 0 0 9 11 

IS/^^f£<»*mpJ ^ tlS^^^#<?)|BHJcl3 v^T . 0 8 tc^-r J: 7 IC. fl^fiJ^-f S H <^ Ttfil* 
[ 0 0 9 2] 

0 8 JC^-r ck •? ^c. W^^mm<^±X'lt. 3 5 0 t: T'T' ^ ;u 7 t- ;^ 

Ji:^r»). 350^500 'C<r>fi^m^^X\i r^^^BntJ^^mi t^j:*) . 500-540 

Xlt. 3 0 0'C^X<^iiXm^f^Xlt V-r^'iyT^jt^j:*). 300~45 0'C<^fi^m^ 
f^Xlt Vm^^ant-'^W.] t^j:*) . 450-^530 'C<^f^m^f¥Xli V ^mtXi^ 

^Bntnvtf^^t^m,^} t^ro. 5 3 o'cm±<?)^^^fi^T'ii rtt^.i«H^^ l < li^^H^a 

<7>^mni^l i: «rs, 
[ 0 0 9 3 1 

t^oT. 13 8 c7>©Siit^T lc<^J^i-S 4 5 0 ~ 5 0 0 'C <30 /a^^^ ft^ t ^ S 3 i: T- . 
[ 0 0 9 4 ] 

mtiz^\,^Tm.mt^. i^t. >h ^--y uij-<h^j:?>r^\^mm<^±iz. 4 5 0 *c ») i&v^® 

±ic. 450'-50 0 'C<?5MS^f|iT- T ^fC L T s iSSt^S t ^^,1^ ij^Mft J L fzB 
(Hi? 5 0 nm^g) ^0fi^L. C <?) _h ic ^ ^ =5r S Jig^fliffi ij'Jl^fi^ ^ ti /!: -4- > V ;u 

[ 0 0 9 5 ] 

±.mmmtr^^'mmtcomizwin^m'm<^^m'km\mLrz'^^^m9 (a) tc^^i-o 

139 (a) lC7Fi-=fc7lc. v'^u^^ATMi. 1 0 V Um<^n}£i}^B\l1]\i ^ nx^±^^j: 

^^mtn^^^ij^muj LXK^^m\z\tm,x . m^i^tfiij^^B <mmmm-r^mzij^ 



1 0 0 9 6 1 

X'\tmmt3l^$iRit (Electrical Orientation: EO) itantnf ^, 
[ 0 0 9 7 ] 

^m\t. EOm^^ni ZtX'. 119 (b) ic^t J: 7 ^SJS^fbiff'li^^i-ck 7 lc=5r-5 
, L/?-L*fc*^. 119 (a) t7rc-tJ:7lC. T ffift 5^ S «4 6' iC J LTV^-S^lJ. E O 
\Zl 0 V \d±com!£i\l1]Wi3''Z^mt^^^i}^. r^WLLX\,^^^^^ntnV<f^^i}^U^j L 
Tv^S^lJ. 2 V^^<?>mjEB|l^nT-E 0 5tail)t?*ff X. So ti^fe o T . 2 V HP J: •) f 

3^i(LTv>^ffi5(,1SrHli^ittt^*S^)b*-iaffiJLTv^S)^^E03JaiIL T SttlS ffcJff ^ ^ 

I 0 0 9 8] 

^^^H^fbif^H 10 4lcJ:^«^<;>|^^ft*. mntn.^j:^mm 1 0 5 \z ^ *) flfzm 

j-^mmmi]'''AhrL^ . ^rz. rni^Lfz^ -i iz . rm<^^^^m'^£^v^mt txis < z t 
X. m~<r>uf^^i^T t Lfz^f^x. ^mmitmm i o 4 t^mm 1 0 5 t i}^[^~</)^^^ 

[ 0 0 9 9 ] 

« 1 0 6 i: (T^^^icmffi trepan -t^ c tXM^^ firz^<7^X^^. fluiELf-E 05t{lil% L 

T§i5mffi 1 0 3 i:±gi5m^i 1 0 6 h<r>m\zmm\z ^ mff^En:/]D L . nm^mi]\\Lrz 
h% (Dnu-knwitwz ^ ^ m,m-t ^ h . 119 (b) \z^.~^i^^ij^uhnrz. 119 (b) \z 
isK^x. mm\t. mwi\§.^mnxmLrzm.wvm^x3h^. i-^ir. 119 (b) ^ma^L. 3h 
i^ifTH 1 ic7F-t^^:5^iiiii3ttc cfc »} ^n.^fitz^mi-'Tym^m^^mm't^, tzfiL. 
zzxmn^ ^mm\^^n.m.mt. %^.<nm=f-xm.m^nrz^<7>-^mhLx\'^^, i^ot 

>S:^/ftll<7>^frlC J: ») . ^<r^Wii^i)^m.m^fi^Ztt)^3h^, 
[0100] 

H 9 ( b ) li±g|5m^i 1 0 6 ^cE^^^i-^mJ±%-^f a i)-^iE<7):^[^lcii^n^ -l+fcRtc-tf a 
ic^ L . $ «b tcft<7):^|o]JCilSii'^ $ -yr. m.'^\Z^Jf^x2\zm L i: § tc ^H^fbif^/S 1 0 4 

6 tc«ff^ 0 V 1}-hlE<7y1i\^\z'^. ^ \z^]\n^:$ ^ttzM^. ^mWcit'i^m 1 0 4 ^^ti-5IE<?) 
«rLlilt$$fl5ii'^>5rv^ ( 0 . 1VT'*'9 0. 4 m ASJ^) , 
[0101] 

Lft^L. 0. 5 V^@^^ i:mKPClE<?>m9^ft*»ii^n L^e^-5>o $ ^ lc,^'9 1 V ^ T-mff 

t> *5 -f . IE<?>m5rtf6li^ ^lcii:/jnf «iIMfc»*3 0. 7 V l-M T 1^5: -5 i: . 
ilfi^ ii-^ ic ^ i: S . i: §<7)lE<7>m^fitli5fei: Jt-^Trtti^i-v^^^ftgT^fe ») . m^ftliO 
. 1 VT-*'34 M A^^T-aoS (^(^^J-g 10^). ep^nftBE^-lf aicSi-t . m^fft^t-tia 

[0102] 

)Xtc±gp«^ 1 0 6 lcm<^miE^EP^n LTv^ < o c c7> fli x- li . <j'/Jn ^ t § 



/J- -a. M' /i^ ^ < xj t=t. m.wL m id. m jy >^ vjcv > ^ o M^v>.i^ . — i v -j u v »w iuj u- -> < /jo v -o 
[01031 

i^H-izmmtrz^ ■? :&iMiefi:#Ji i o 4 4'^9iin^«9f£<?> t >- ^ >; xa. ±gp« 

fig 1 0 6 IcEIJ/jn-t ^MBEIC J: *) ^m^itflf^m 1 0 4 <7yt^tn.ii.i}^'$^it-t ^ Z t fe'^HTI^m 

itmm 1 0 4 limrL^mLic < r^fficmt^w j (^-5' r i j ) izmw^?^. -ij. ^ 
^-&<^i^^ ^ cr>n<7ym}£w^f)-^Bwmt ^ z t\z^*) . ^mmitfi^m i o 4 timsTtij^artti 

lc<v^ rSftJSI^HgJ (^-5' ro J ) izMW-t^t^^hii^, 
[0104] 

^wiffbit^ii 1 0 4 icii, znh<7)i^&tn.v<mtm&tjivtm<^ 2 o<7>$s^«g)b*i¥a l 

t <&g;f]tt^flgc;)g;jj^y:tt*'9 1 0 1 0 0 mmX'^^. ±|fi<7) J: 7 ^Sr. mffilc J: •) ^H^-fb 
1 0 4 i^SI)t6*^ -I >v ^i-^m^^fflv^^ C tT-. mi iC^-rafiim^lC J: *) . :f » 

[0105] 

4 -^i&ntfi'^mizm^^ -tt^o cna^^M i:t-CT='-5' ri J ^»§iAt?Ci:lc?tP5i- 
-5, C<7>T='-5'riJtt>lrc^a:lL Mff V rIC It ^ M'rdt J r i ^ KilJ i" C tc J; ») "gg 
i^th-t Z tlj^X'B ^, VRtLTli. =l^flli?*^g^L =5rv^;gSco)5r ^ < /J^^ 'SrMT-. )b-o 

. Ctllc J; ») . -r*)b*>T'- 5^ f 1 J ^Bfei^^S C i: 55r < . 

[0106] 

— V^yo^-^-t-^^^^ -^A^omffi^ep^n-r ^ c i: ic ck O . i^W^ftl^Ji 1 0 4 ^Mft 

mmz. m^ta LmBw^\zisn?>mm§.] ^i^^mwi-t^ zt\z^*). ft 7 c t )b*T-§ -5 

^ J Rl^ J Ro^ 1 0 - 1 0 0 ) o ««raicii«)b*55cv^t^«T«> ^Hi&ftl^Jg 1 0 

c t t^X'B -5, 
[0107] 

3^0^. -^mr^m\z±.^mm\zm^iiiLmBE^iwmLxmmi.^m.m]^^. mioit. 

^ o 

[0108] 

m.w\$firznmi.<7>\tit. mmizn-\^'^. ^iz^j'^-t^mi^t^^^fixy^^^i)-'. ^^izm 
gy**5Xft6;5riEHT-3bs, 13 1 oizM<tLX'^-tmm\mw:izi::s>^WAm amm) t-^^m^ 
ii^ I 0 0 0 ^'i^<7y'mwii$.cr>itit 2 I mf^X'So") . z<7)m}^X'^mmii'^mx'$>^. z<r) 
J: 7 ic. HI 1 icTj^i-^^tc J: \^^nh-<T>vim'k'}'^tc < ^ ^ 1 0 0 0 ^<7)m\tun l 

[0109] 

JzigTli. ^ ^t'f- ^ h<D2 7tAmii^hiS:^mi\im-^m\zm.^Lrzf)^. 2o 



V\ .■(£« W- |>M-T C >1 C -O cK /» 'd. -TT 131 Vdt X jy 'ck \ C- U ^ -> MzT <_ ffiC ^ft C- «- -J T« /JW". C >1 C V. V ^ 

^i^<^^mmitmm I 0 4 izisK^xi^nhnojco t^^^ti^ho mx.it. Bar 103 

. Pb(Zr.Ti)03. (Pb.La) (Zr.Ti)03. LiNbOa. LiTa 
O3. PbNb306. PbNaNbsOis. Cd2Nb207. Pb2Nb207. (Bi. La 
) 41^13012. SrBi2Ta 2 O 9 "o ^Hieffcit^H 1 0 4 tiT v^T ^ . 

fi5 '5:^afi^<7> 1^(7) all LTv^ til j:. Huiii t tzmum tmn<^i^mn 

it^<r>m^. ^mM:it<l^m 1 04<?>4'lc^>5'> (La) ^XKn^^'^z^ (7.Ha>^ 
't?^) <j«^^^n$ ti-rv^i> (La. Bi) TiO^(Sr. Bi) T i O <7y ^ 1 ^^fliti" 

[01 101 

-s^^ 1 0 1 <7>±icife^ii 1 0 z <r> }L\zw^f^^ ntz^mnmrn 113. rsi^m 

ffi 1 0 3 . flij¥3 0-^2 0 0 nm^)^<30^ll^fl:i|^« 10 4. JigUmffi 1 0 6 jb-'o'^^S 
SC<30|^Ti?«. :5i'ffllJl 1 0 5 IC J: ») i^J^^^BI $ tlT J: 7 U f:: <^ T- S , 

[01111 

^Wi&fbl^li 1 0 4 t^i^H lOStlJ. m^\t. Bi. Ti. Oib-'bliR^^tl. Bi 

4T i 30 \ i<r)i\m^m.-^mmi^<7yi^^st-hti: 1 5 nmnm<^m^^'^^^^Bn'&^ 

t?o t/i. ^Jl^fbit^W 1 0 4 . ±ieiS5(*SH^H^ilc:/]n;c . B i 4 T i 3 0 1 2<^ ffi 

fi^<^iA^f^^i}^nwLT\^ho ±mLrzmfi^t ^iirz^mm i o 5 ^mmit^ifajm 1 0 
4 jcit^ txmmj&jtM^g < . m^mm-t^mBt^^^x^^o ^wiffb^^n 1 0 4 

[01121 

s 1 1 iz^s-tmj-^mmmx'it. ^r^mm 1 0 3 ij^nmmmm 1 1 3\z^^ mm^n 
x\^^}^x. mi\z7jK-tm'f^mmntm^j:-ox\.^^, ^tz. mi i iz^-tmi-^mmm. 

nmm 1 1 3 li. i¥^MVim<7^mit^ 9 > . mit^m. i to ( ^ y u - ^xm 
itm) ^j: th-^mfi^^tirz^<7yx3h^o m-^x. mi i ^z^jk-trnj-^mmmizisK^x ^ . 

[01 131 

)X\z. m I nz^.'tm^^mmm<^mm:^mmiz'z>\,-^xm.m^^. ^-t. mi 2 (a) 

fCTjs-r J: 7 iz . ±^ffl<)*[B:^t£ (10 0) T-ftJn^Jt)' 1 ~ 2 a'c m<?> p Jl^<7)> M n > 

•b^^s^s 1 0 i-^mML. I 0 1 <r>mm^m.mtj^mi\:yi^my^<7>u^'mtm.yi<t^ 

7 -y fb^K^Tk i: J; ») ■i5t>t L . Z<7)3htmi^^ -if ^ , ov^T-. i^tvf • ^mLfz^m I 0 I 

<7)±ic. ^mm I 0 2 n/c^^flgi: i-s o ixic. ife^ji 1 0 2<7)±tc. m^\tm.it 
=h 9 >*-^^^itiimffiJi 1 1 3 ii^r^^^ icitz^mh-^ ^ . ov^t*. ^iimffi/i i i 3 

-tie. m^XS.. R uij-^'Sr^^jf 1 0 n m^S<7)^)l^**ff^fi^ $ tifct^fli i: L. C<?)^« 
fli^£j^c7)^ V r 7 7 ^ - J^ilif t X -y ^> ^r}$j|}f i:lCJ:0^N-5'-^>r-r^Ct-?. Hi 
2(a) ^C7F-t J: 7 tc. § ❖ fe*Btrai LTieg^ tl/c1SfC<;)TgP«« 1 0 3 Ji^ ^ tl ^ 

[01141 

J: 7 \Z LTTg|5«^i 1 0 3 ^ff^fi^Lfc^. B i t T i <7)ilJ-&6M : 3 cO^fbil^JSfe 
,1S#:(Bi-Ti-0) )b^'b'5r-5.5'-r-yK^^v>. ■7*7Xv^;^i:LTT^i.=r> (Ar 
) tg^m;^:^ t ^fflv^fcE C R i^^aic J: •) . 13 1 2 ( b ) fc^f * 7 ic. TSUm® 

1 0 3 <?>±icii^jRiefbit^ii 1 0 4 i)*fl^fi^^n. ^iimffiJi i i z <r> \^\z\t9tmm i o 5 



W- )l> IV^ <Z A L v\ Off <- 1 O o Sti W lU-f/J I V t /X «-»• JJ- mim l W U vy ;|>;Dt. j v BJCn 

fc.^t-r. 400 '0-45 0 'C<^mmizmWi l O l i?*^DtA$ tlTv>^t^flgi: tfc. 
^ 7 X V ^R^^ 1^ ic, fj ;t It-mm. 2 0 s c cmT ^^XT'*)-&Ar;^r7s^4pAL. ^J;clJ10 

a >#tDA^fi^<7>iiJt^-^^, C<;)^. 2. 45GHziOv^i7n-;fe(fJ;tiJ 500W)^ 
^ Xv^Bi^^tCil A L . ceo V >f ^ nife<;>i|Alc J: . "^^ 7 X v^r&^Ic E C R ^ X 

[01151 

^B^^ tlfcE C R 7 X vii. ^ ^UcD^iCfilJf ic J; •) -/ ^ Xv^fefi^^i: •) mS.^ 

mizmm^fi^. ^rz. X'7^fi^^<7yit,nizmm.^nrzm.^i^9-Y'v hiz. 13. 
5 6 MHz <r>mm'i^mt} cm^itb 0 oYf) -twift^-t^. c<7)c tic * •? . ^f^i^9-Y 

V h icA r flTiJ*ir^ LT V 9 ^) y r^^^^C B i fl^fcT i n^ij^UlU't 
, ^^^^^-r v h J; *)muiiiLrzE i i^l^t T i nTlt. 7*7 Xv^^^ J: OliSCtB^tl 
fcE C R Xv. JkU. flfzE C R ■7- ^ X v ic J: »J M'ttft L fci&m ^ X t «IC . 

nim^nx\,^h^mmmm i i 3 ;^c;fT^m« 1 0 3 <r>0:m\z3]m u . '/^'i^it^nrzmm 

[01 16] 

ixCv^Xi: LX<7^mm (O2) i-M 1^ let Ift -t ^ j: 7 ic A r ^^^tttiS 

-So WilcmHfl L/cE C R ^■'N- -v ^>Slc J: §^c7)ff^fi^T-. mx.lt. ^il 4 0 n m5g^<^^ 
H^fbl^Ii 1 0 4 1 0 5 ij^r^ii^^ iirz^mtj^'M'hii^ ( H l 2 ( b ) ) , C Z 

i^^n i^^^^) ^mx3h^nmnmm 1 1 3 <7> ±.\zmfi^^ nrz^mm 1 0 5 li. b 
14x130 [2<^it^s.'^^m.fix<7>i^^i}-h^^nm3 ^ 1 5 nmnm<7)m^k<r>m^^Bn-^ 
^t^vtmt^j: zfiizt^L. ^m^mx^^r^mmi 0 z<7>±.izmf^^nrz^mmit 

it^Il 1 0 4 a. JiieffiR^^fllc/in;i. B i 4T i 3O i2<?>fb^fil^fl5mfi!^co1H^^^3b'^i¥ 
Lfz^mt ta^bo 
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iXlc . EI 1 2 ( c ) ic^i- J: -7 ic. ^Wg&fbit^H 1 0 AJkU^mm 1 0 5 <^±lc . ^J;t 
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v^T t i:v^„ mux 0 1 )b*|fei^Wl^i)^^1ifiK$ nTv^^Sjf^, 102lJ^:<T^J: 
v^o ^f-. Tgi^«« 10 3. 1061J. ^(Au) . M(Ag) 'Srir^ 
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[061 ^^SSlcjhf^^fiK^il^hlSjff^^o^fb^^LfciftttST-*)^, 
[071 f^mLfz t^^^Xi:^5'> t t ^^t^^^<;>8lfffl^3gall^m^SI^KmT• 
So 

[0 9 1 Tgpmis lost ±gp«® 1 0 6 i:<7>m\zmmz ^ ^ ns.-kWivi l . mm-^ 
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[[314lMFIS^Fe R AM<7)^iR^fJ^^i-^ifiKI3T3b S , 

[13 1 5 1 J: ►) $^^^ikmmi$-^m^^rz > ^ m'?-comfi^m'^^s'tmMx3h?>, 

[13 1 61 m^^m.m'^<7^mfi^m^^^-tmmmx'^?>. 

[13 1 7 1 vt^^ 3h^mf-^mmT^<7ymm.i^'A-^mn-t ^xmmx3h?>. 
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^mm. io6-±^mm. ii6-^mm. 1 2 0 - u i^-xh .a-^-^. 
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